Multiple scattering effects of MeV electrons in very thick amorphous specimens.
Multiple scattering has an important influence on the analysis of microns-thick specimens with MeV electrons. In this paper, we report on effects of multiple scattering of MeV electrons on electron transmission and imaging of tilted and thick amorphous film specimens by experiment and theoretical analysis. Electron transmission for microns-thick epoxy-resin and SiO(2) specimens calculated by the multiple elastic-scattering theory is in good agreement with measurements in the ultrahigh voltage electron microscope (ultra-HVEM) at Osaka University. Electron transmission and electron energy are then presented in an approximate power law. The bright-field ultra-HVEM images of gold particles on the top or bottom surfaces of 5 and 15mum thick specimens further illustrate the effect of multiple scattering on image quality. The observed top-bottom effect for the very thick specimens appears to be mainly caused by multiple elastic scattering. With increase in the accelerating voltage from 1 to 2MV, image blurring, contrast, the signal-to-noise ratio, and the top-bottom effect are improved because of reduction in the influence of multiple scattering. However, the effect of specimen thickness on image blurring is shown to be stronger than that of accelerating voltage. At the 2MV accelerating voltage, the 100nm gold particle can be imaged with less blurring of approximately 4nm when located at the bottom surface of a 15mum thick epoxy-resin specimen.